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Abstract

From 1968 through 19570 the Lobster R._search*l’roject has Investigatgd
the size of first sexual maturity for male and femilq lobsters. Based
on the i‘e's,ults of our study, we have concluded that: (1) 50% of the
male lobsters mature at about 1-3/h inches back length, while most males
are mature at slzes larger than 2-1/4 inches; (2) femlé 'nnly mature
at sizes under 3-3/16 Inches (gauge measure); (3) a small percentage
of females mature between 3-1/8 to 3-1/2 Inches back length; and (.‘o)
almost all females larger than 3-7/8 inches are mature. Thus it is
readily apparent that the present gauge measure of 3-3/16 inches does
not ‘allow an adequate number of females to bear seed before being’

harvested by the commercial fishery
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Before a commercial fishery iike the lobster fishery can be
sffectiveiy managed, it isvncccssary‘ to ha.v§ sclentific knowledge on
the fishery and species to be managed. ‘fhe first leafliet of this
series acquainted the reader with .the Lobster Project's survey of the
commercial lobster fishery along the Maine coast and some of the
Information obtained from sampling. In this present report we would
like to familiarize you wlih the results of our lobster maturity ’
study Most of the lobsters used in this investigation were collected
from 1968 through 1970 by project personnel fishing from a 17-foot
Boston Whaler with wire and wooden lobster traps. ‘SCUBA divers were
used on a few occasions to collect small male lobsters which were not
caught In sufficient numbers by our traps for the purposes of this
study.

Th.?detemination of male maturity was based on 204 lobsters which
ranged in back length (hereafter referred to as carapace length) fro-;
1-3/8 5,0 3;11/16 inches (36 to 95 m)‘. Lobstefs with sperm in their
sex orﬁgns were considered to be mature. Figure 1 is a picture of a
Iobs(:e‘l‘*‘j sperm cell (many, many times smaller than the pointed tip of
a hat pin) photographed through a microscope. We first attempted tfo
withdraw sperm through a ‘blunt hypodermic needle inserted into the sex
duct opening located on the last pair of walking legs. Since this
method produced poor results, a new procedure had to be found Ve

then discovered that the sex organ could be resoved, without kllling

o convert Inches to millimeters multiply inches by 25.4 or to change
millimeters to Inches divide millimeters by 25.4 (1 inch = 25.4 mm).




Pigure 1. - Photorraph of p:gnﬁ. sperm cell.




the Jobster, with a forceps through a smal incision at the base of
the last pair of walking legs. Figure 2 illustrates the so-called
"sex organ’’ of a male lobster and its parts This organ is palred,
thus Figure 2 shows only half of the reproductive system of a normal
male Jobster

After the examination of sex organs from 204 lobsters for sper

ncluded that approximately half of the male lobsters mature at
1=11/16 inches (44 mm) carapace length (Figure 3) Male lobsters
larger than 2-3/16 inches (55 mm) are almost all mature It should
be noted that even though Maine males appear mature at relatively
small sizes, it Is doubtful whether or not male lobsters smaller than
the minimum legal size (3-3/16 inches, 81 mm) mate with legal-sized
females This conclusion is based upon mating experiments of a
Canadian researcher which indicate that male lobsters are physically
unable to mate successfully with larger females, and upon our findings,
to be presented In the following section, which demonstrate that very
few female Igbsters mature below the gauge measure

Since the determination of sexual maturity for femsles is more
complicated than that just described for males, we found it necessary
to look at female maturity with four independent approaches These
approaches and their respective results are as follows

Ovaries (egg producing organs) were removed from 158
female lobsters and then the size and color of the eggs

were noted Based on egg size and color, ovaries were
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Figure 2. Reproductive system dissected from a male lobster. Arrows
indicate movemant of sperm from their pilace of origin In
testes to the valvular orifice whare they are secreted at
the time of mating.
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class!fied in one of three categories: immature, developing,
or mature. The percentage of females by size in each of
the above categories Is plotted in Figure 4. Figure &4
reveals that a few females mature between 3-1/8 and 3-1/2
inches (80 to 90 mm) carapace length, while most females
assume motherhood at sizes above 3-1/2 inches (90 mm).

(2) Widths of the underside of the second fan-tail segment of
482 females were measured and compared to their carapace
lengths. As female lobsters near maturity and become
mature the fan-tail section rapidly increases in width,
thus providing a larger surface area for seed attachment.
Knowing this, we compared the ratio of fan-tail or abdominal
width to carapace length (divide fan-tail width by carapace
length)‘uith carapace length in Figure 5. If we look at the
curve for Boothbay Harbor (Krouse), we'll see a change in
direction of the curve at about 3-1/8 iﬁches (80 mm). This
direction change is caused by an accelerated increase in
fan-tail width; therefore, 3-1/8 inches (80 mm) is inter-
preted as the size where laobsters begin to mature. From
the curves labelled offshore (Skud and Perkins) and Boothbay
Harbor (Perkins), we can see that these curves level off at
about 3-7/8 inches (100 mm), indicating that nearly all
females are mature at this size.

(3) Seminal receptacles (sperm sack located between the third
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and fourth pairs of walking legs, where sp‘erm is stored upon
mating until female produces seed) were checksr-l for the
presence or absence of sperm. Since females only mate
(receive sperm) while they're shedders, hard-shelled females
without sperm in their sacks, no matter how developed their
seed, would not be able to hatch eggs unti they underwent
another molt and then mated. Looking back once again ‘to
Figure 4, our data shows that sperm appear most frequently

in sacks of mature females, particularly those females

larger than 3-1/2 inches (90 mm) carapace length Whereas,
females with -lmture eggs rarely had sperm.

The number and size of native Maine berried females purchased
annually by the State were analyzed. The percentage frequency
of each size Is plotted against carapace length in Figure 6.
This graph Indicates that of the 1,150 berried females
measured onlyr 113 of this number fell between 3-5/16 to
3-1/2 inches (83 to 90 nwm) while about 80% of the commercial
catch fell in this range. Most of the berried females were
larger than 3-7/8 inches (100 mm). Similar to the other
segments of this overall study, the berried fe_:_nlc information
suggests that a few females mature between 3-1/8 to 3-1/2
inches (80 to 90 mm), while above 3-7/8 inches (100 mm) most

females are msture

In view of these results of the female maturity investigation, we
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have concluded thht; (1) fersles seldom mature below 3-3/16 inches
(gauge measure); (2) & fﬁn fm!es ;rﬁat,qré;'pegwéen 3-1/8 to 3-1/2 inches
(80 to 90 nﬁ); and (3) l’t:a_SI_‘z;s 'laréér th;n 3-7/8 inches 100 mm)
nearly all females are mature.

Maine's minimum size (imit of 3-3/16 inches (81 mm) is obviously
not allowing most female lobsters the opportunity of spawning at lsast
once before being harvested. This fishéry, in order to thrive, must
have the insurance that a i_mt a fair number of female lobsters wi
mature, produce seed, and subsequently replenish the Tobster stock

Thank you for your time and intersst|in reading this report




